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T h e p r o b l e m o f t h e a f f e r e n t i n n e r v a t i o n o f t h e heart w i t h depressor n e r v e s is n o w 
s o l v e d in p r i n c i p l e . N e v e r t h e l e s s t h e r e is a lack o f e x p e r i m e n t a l w o r k that m a y a c c u r a t e l y 
d e t e r m i n e t h e c o u r s e o f t h e a f f e r e n t f ibers , the ir d i s t r i b u t i o n as w e l l as t h e d i s t r i b u t i o n o f 
their e n d i n g s in t h e d i f f e r e n t l ayers a n d d i v i s i o n s o f t h e heart . 
We tried to solve this problem by exper imentat ion with the hear ts of cats 
and young goats. In ten cases of the investigation described the right vagus 
nerve of the animals was divided. In t w e n t y one case — it was the lef t vagus 
nerve in the neck of the animal, 1—2 cm lower than g. nodosum t ha t was 
divided. 
T h e t ime elapsed a f te r operat ion varied f rom 19 to 144 hours. 
In each heart the fo l lowing divisions were s tudied: the right and left 
atrium ( the anterior and posterior walls) the atrial septum and the ventricles. 
The heart was studied on section and total preparat ions. The mater ia l was 
stained by the B I E L S C H O W S K Y — G R O S method . 
S tudying the exper iment mater ia l wi th vagus nerves division we established 
that both vagus nerves par t ic ipate in the format ion of the a f fe ren t cardial 
plexus. 
The a f f e r en t cardial plexus is formed by thick myelin fibers (5—8 microns) 
in which it is easy to distinguish clearly the initial middle and final divisions. 
From the analysis of l i terature da ta it becomes evident that the investiga-
tors which dedicated their work to the s tudy of the a f fe ren t innervat ion of the 
hearts of men and animals did not give a complete picture of a f f e r en t plexus 
structure but described only the third division of the a f fe ren t cardial plexus 
with its nerves fibers and a f fe ren t endings. This area has d i f fe ren t names in 
their work depending on the completeness of their observations. The ending 
area of the a f f e r en t plexus tha t has been more or less fu l ly exposed some call 
the a f f e r en t cardial plexus. Others call it receptor f ield, and others, who have 
it less ful ly observed describe it as separate a f fe ren t ending. The initial and 
middle areas of the cardial a f fe ren t plexus till now were left not investigated 
bv scientists. 
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W e established tha t t h e init ial and m i d d l e divis ions of the a f f e r e n t plexus 
are si tuated in the vege ta t ive t r u n k s plexus and tha t the te rminal d iv is ion lies 
separa te ly . 
T h e a f f e r e n t f ibers of the initial division a re located in the big t r u n k s of 
the subepicardial , m y o c a r d i a l and endocard ia l hear t plexuses. These a re th ick 
(7,5—:8 , , ) myelin fibers not b ranch ing and not anas tomos ing wi th the vege ta t ive 
f ibers runn ing near by. 
T h e a f f e r e n t f ibers of the middle division lie in the midd le t r u n k s of 
the hear t plexus. In c o n f o r m a n c e with the course of the nerve t r u n k s of this 
plexus and in the spots of the i r r ami f ica t ions the a f f e r e n t f ibers a re r epea tead ly 
d ichotomica l ly d iv ided whi le the i r d iameter remains unchanged . A p a r t of t h e 
f ibers fo rmed as the result of division pene t ra tes in to the su r round ing tissue 
where it t e rmina tes in a f f e r e n t receptors . 
T h e te rminal division in the last division of the a f f e r e n t plexus. I ts f ibers 
lie freesly in the innerva ted layer and t e rmina te in separa te a f f e r e n t endings or 
in massive receptor f ields. These are composed of a system of b r a n c h i n g and 
intersecting a f f e r en t nerve f ibers and of the a f f e r e n t endings mass. Mu l t i p l e 
te rminal receptors of the a f f e r e n t plexus a re c o m p a c t t y p e endings the t e rmina l 
twigs of which are in c o n t a c t wi th the nuclei of the glial cells. T h e f o r m of the 
endings is more o f t en t ree- l ike and more rarely c lew-l ike wi th a series of f o r m s 
between them (Fig. 1). 
A f f e r e n t f ields were observed in the epicardium, myocardium a n d endo-
cardium of the atriums as well as in the epicardium of the ventricles. In some 
cases one field was bound t o a n o t h e r by the passing of f ibers f r o m one plexus 
in to ano the r . T h e area occupied by the receptor f ie lds reached in some cases 
1 e n r and the number of end ings could be counted by hundreds . 
T h e receptor f ie lds a re disposed in de t e rmined areas of the hear t i. e. they 
pene t ra te th rough the th ickness of the vena cava m o u t h walls and the posterior 
wall of the r ight and lef t atrium of ventricles. 
Refer ing to the quest ion of the a f f e r en t f ibers d i s t r ibu t ion in the d i f f e r e n t 
pa r t s of the hear t it is to be not iced tha t the la t te r run th rough the nerves t r u n k s 
of the vege ta t ive plexus. 
While d iv id ing the vagus nerves and invest igat ing the expans ion in the 
heart of the degenerated a f f e r e n t f ibers passing th rough each nerve it was 
found tha t the a f f e r e n t f ibers of the right and lef t vagus nerves enter the same 
areas of the hear t . T h u s the right atrium posterior and anterior wal ls a re inner-
va ted with a f f e r en t f ibers passing through the lef t vagus nerve . S imul taneous ly 
a f f e r e n t f ibers a re b rought i n t o the right atrium by the r ight vagus nerve . H e r e 
the a f f e r e n t f ibers of both nerves t e rmina te in a f f e r e n t endings. 
A f f e r e n t f ibers of both nerves form massive receptor f ie lds in the r ight 
atrium. T h e right vagus ne rve at the expence of the a f f e r e n t f ibers f o r m s f ie lds 
p r e d o m i n a n t l y in the area of the vena cava m o u t h s (Fig. 2) whi le the a f f e r e n t 
f ibers of the lef t vagus n e r v e f o r m fields in the area of the posterior wall of the 
atrium (see Fig. 1). 
The a f f e r e n t f ibers and the endings of the r ight and lef t vagus nerves a re 
f o u n d in the same layers of the right atrium. I t can be o f t e n seen h o w the 
epicardium (see Fig. 1, 2), t h e myocardium (Fig. 3, 4) and endocardium (Fig. 
3, 6) of the right atrium a r e innerva ted wi th the a f f e r e n t endings of the right 
and lef t vagus nerves a f f e r e n t f ibers . 
I. A f f e r e n t endings a n d the character of their re lat ionship w i t h the f ibers o f the a f f erent 
plexus (72 hr a f t er d iv i s ion o f the le f t vagus nerve) . B I E L S C H O W S K Y G K O S M — 9 , ob-
ject ive 40 , eyep iece 10. 
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Fig. 2. T e r m i n a l d iv i s ion o f t h e a f f erent plexus a t the m o u t h of the posterior vena cava of 
a cat (border between che inner and outer layers) (96 hr a f t er d iv i s ion o f t h e right 
vagus nerve) . B I E L S C H O W S K Y — G R O S M B — 1 , objec t ive 4 0 , evep iecc 1 0 . 
"Hie s t ruc ture of the a f f e r e n t f ibers of the r ight and lef t vagus nerves does 
not d i f f e r . T h e var ia t ions t ak ing place in the s t ruc tu re of the a f f e r e n t a p p a r a -
tuses a re de te rmined by t h e innervated tissue. Th is is con f i rmed by the f ac t 
t ha t the a f f e r e n t endings of the same nerve m a y have a d i f f e r e n t s t r u c t u r e 
depend ing upon its location (muscle, connect ing tissue). 
T h e same regular i ty ( the pa r t p layed by both nerves) was no t iced by us 
in the lef t atrium too wi th the only d i f f e rence tha t the receptor f ie lds here were 
met more seldom and they belonged to the a f f e r e n t f ibers of the l e f t vagus 
nerve. Exac t ly as in the case of the a f f e r e n t i nne rva t ion of the r ight atrium we 
observed in the same layer t h e a f f e r e n t endings of both nerves. 
Meanwhi l e it is to be noticed that the l e f t vagus ne rve inne rva tes p re -
d o m i n a n t l y the myocardium of both a t r ia and the r ight , — the both a t r i a l endo-
cardium. 
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In the a t r ia l septum a f f e r e n t endings were f o u n d . They belonged only to 
the a f f e r e n t f ibers passing th rough the r ight vagus nerve. 
The endings and the receptor f ie lds found in the ventr icles epicardium 
were fo rmed by the a f f e r e n t f ibers of the lef t vagus ne rve (Fig. 7). 
Fig. 3. D e g e n e r a t i o n of an a f f e r e n t end ing in the interstitial tissue of the myocardium front 
the posterior wal l of the right atrium of a cat (72 hr a f t er d iv i s ion of the right vagus 
nerve) . B I E L S C H O W S K Y — G R O S . K R A U S E — B A U S C H , objec t ive 9 0 , eyep iece 6 
Fig. 4. Degenerat ing a f f e r e n t end ing in t h e interstit ial tissue of the myocardium o f the 
posterior w a l l of the right atrium o f a cat (72 hr a f t er d iv i s ion of the le f t vagus 
nerve) B I E L S C H O W S K Y — G R O S . M B — 1 , objec t ive 40 , eyep iece 6. 
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Fig, 5 . D e g e n e r a t i o n o f a n a f f e r e n t e n d i n g in t h e endocardium o f t h e posterior w a l l o f t h e 
r ight atrium o f a c a t ( 7 2 h r a f t e r d i v i s i o n o f the l e f t vagus n e r v e ) . B I E L S C H O W S K Y 
GROS. M B — I , o b j e c t i v e i m m e r s i o n 9 0 , e y e p i e c e 6 . 
F ig . 6. T h e f ina l s t a g e o f d e g e n e r a t i o n o f a f f e r e n t e n d i n g s in t h e endocardium o f t h e posterior 
w a l l o t t h e r ight atrium o f a cat ( 9 6 hr a f t e r d i v i s i o n o f the r ight vagus n e r v e ) . 
B I E L S C H O W S K Y — G R O S . M B I — 1 , o b j e c t i v e i m m e r s i o n 90 , e y e p i e c e 10; B a u s h & L o m b . 
o b j e c t i v e 4 3 , e y e p i e c e 10 sic . 
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Fie. 7. T h e terminal d iv i s ion o f an a f f erent plexus in the superf ic ia l layer o f the ep,card,um 
o f the ventr ic le of a y o u n g goat (72 hr a f t er d iv i s ion of the le f t vagus n e r v e ) . 
B I E L S C H O V S K Y - G R O S . M B I — 1 , o b j e c t i v e 4 0 . eyep iece 1 7 ( total preparat ion) . 
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The above ment ioned da t a show tha t an intersection of a f f e r en t fibers 
takes place in the heart . A par t of the a f fe ren t fibers of the right, as well as 
of the left vagus nerves innerva te the right atrium while their o ther par t 
innervate the left atrium. In this relation our exper imenta l morphological da t a 
is in con fo rmance with the indicat ions given in the investigations car r ied out by 
I . F . C Y O N and L U D W I G ( 1 8 8 6 ) upon the course taken by the depressor nerves 
fibers in the heart . 
Simultaneously the in fo rmat ions given by Nettleship (1936) upon the 
innervat ion of the heart a re completed with the description of the fu l ly 
discovered by the au thor a f f e r en t plexus f rom the a f fe ren t ex t racard ia l nerves 
up to their endings. 
While dividing the vagus nerves we obta ined an evident degenerat ion of 
the a f f e r en t nerves and their endins. The presence of all the process stages 
beginning with the initial u p to the terminal show wi thout any doub t tha t they 
belong to the a f fe ren t fibers running in the vagus nerve composit ion. 
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